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https://www.youtube.com/watch?v=B74_w3Ar9nI
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Applications:

• Virtual product development

• Eco-efficiency assessment
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Process with:

• Automation

• Provenance

• Feedback capabilities

Goal: Robustness



Digital continuity
Idea

▪ End-to-end enabler: 

▪ common language

▪ complete model & results
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Digital continuity
Internal language

• FEM:

• Exodus

• MOAB

• Silo

• VMAP

• XDMF

• Particles:

• H5Part

• CFD:

• CGNS
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• Materials
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• Results
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• Solution
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packages

• Machine-readable

• Programming 

language independent

• Standardized

• Solver agnostic

• With toolspecifics

Define DTOs File representation
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Subject to change

in process
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Digital continuity
DSL

▪ Modular language vocabulary → based on level of assumptions & theories

▪ Reuse between levels

https://gitlab.dlr.de/jmes

cosmo

"Analysis" : {
"@type" : "Analysis",
"name" : "247641a5-09be-45c0-9920",
"model" : "5596149e-73a9-4619-97a2",
"toolSpecifics" : {

"@type" : "AnalysisToolSpecifics",
"abaqus" : {

"AbaqusStatic" : {
"lines" : {

"items" : [
"1., 7200., 0.01, 100."

]
}

}
}

}
…
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https://gitlab.dlr.de/jmes


Digital continuity
DSL

▪ Modular language

vocabulary

▪ Reuse between

levels
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▪ Simplified from UML

▪ Based on user stories

▪ Expandable

Digital continuity
DSL

ModelResult

Contains dataframes
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In

Out

https://gitlab.dlr.de/jmes/code/app/app.jcomot

Digital continuity
Eco-system: Modeling & preprocessing

▪ Conversion plugins AnsysAbaqus

Ansys.
Geo

b2000

GmshExodus

Gmsh.
Geo

LS-
Dyna

PeridigmNastran

VMAP VTK

AnsysAbaqus

b2000 Exodus

NastranGmsh

RTM-
Worx

io

▪ Idealization & theory-independent 

model generation

▪ Probabilistic modeling

& manipulation

▪ Mapping

PD
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FEM

XDMF

VMAP

Virtual 
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Input Output

Internal

CoSMo

https://gitlab.dlr.de/jmes/code/app/app.jcomot


Digital continuity
Eco-system: Postprocessing

Input data

In memory

vampirePreprocessing Postprocessing

Mesh discretization storage

CSM result 

data handling

python scripting

file output

pynastranmedcouplingsimples ?

file data access

h5pyAPI
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internal



Applications
PredictECO

Virtual autoclave

Fibre volume content

Degree of cure

Temperature

Heat transfer

On specimen surface f(time):

@ final state:

Injection

Deposition &

Preforming

@ final state:
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SPSS

Requirements
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Applications
PredictECO: Results

Curing

Mesh Interpolation

Virtual autoclave

Injection

Point cloud data

Triangulation, Tetrahedralization

With proper through-

thickness mapping

2.5D FEM/FVM 3D FEM
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Conclusion & outlook

▪ VMAP is key ingredient in our processes

▪ Main applications:

▪ Mapping

▪ Visualization via ParaView

▪ Storage via CoSMo (JSON + VMAP)

▪ Control over complete simulation (model + results) required

▪ Approach presented

▪ Functionality plugins; easily expandable

▪ Next steps:

▪ Measurement data integration into virtual testing models (e.g. DIC)

▪ Gladly exchange ideas about further developments together

▪ Extend to query capabilities for model databases
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